Metal-organic frameworks Mn(HCOO)3[(CH3)2NH2] (DMMnF) materials are prepared by hydrothermal growth technique. We analyze its crystal structure by X-ray Diffraction (XRD), chemical composition by infrared spectroscopy(IR).The results show that DMMnF belong to trigonal system, space group is R3-CH, the lattice constant is a=8.3330 (17) Å, c= 22.947 (11) Å, γ=120°,V=1379.09 (10) Å3, Z=6.The morphology of DMMnF crystal is rhombohedral, and the large flat surface is (012). IR spectra shows that organic functional groups of DMMnF are dimethylamino and formate.
Introduction
Currently, metal-organic framework materials (MOFs) is a new topic in the field of new functional materials. Due to its three-dimensional periodic network structure, this new material has great potential applications in catalysis, hydrogen storage and optical components, etc. [1] [2] [3] [4] The organic compound has many excellent properties, such as easy preparation, flexible framework, easy cutting, easy to form highly anisotropic and low lattice symmetry structure, which make it have potential applications in metal-organic hybrid multiferroic materials. [5] [6] [7] [8] . For example, Jain had prepared a new metal-organic framework material and researched its application in catalytic degradation. [ ), in which the magnetic ordering arises from the metal ions within the framework skeletons and the ferroelectric ordering is triggered by order-disorder of the ammonium cations located in the framework cavities. [10] Compared to classical perovskite materials, MOFs have diverse structural and chemical variability.
In this work, we report the synthesis and characterization of Mn(HCOO)3[(CH3)2NH2] (DMMnF). The sample is characterized by X-ray diffraction (XRD) and infrared spectroscopy(IR), in order to understand the nature of crystal structure and chemical composition.
Experiments
MnCl2(99%, Aldrich) was dissolved in N,N-dimethylformamide (DMF) (99.8%, Aldrich) and H2O (the ratio of DMF and H2O is 1:1). All the chemical reagents were used without further purification. All crystals were prepared under solvothermal conditions at 140℃. In a typical experiment, a mixture of MnCl2 (5 mmol), DMF (30 mL), and H2O (30 mL) were heated in a Teflon-lined microwave autoclave for 72h. Block crystals were obtained by evaporating the solution at room temperature for 7 days. The crystals were filtered from the mother liquid and washed by ethanol for 3 to 5 times.
The X-ray diffraction experiments were performed at room temperature using a Bruker x-ray diffractometer. The infrared spectroscopy experiments of chemical composition were performed at room temperature using a Nicolet 5700 Fourier Transform Infrared spectrometer.
Result and Discussion
As shown in Figure 1 The XRD sample was prepared by grinding the single crystal to powder. The powder XRD pattern at room temperature (Figure 3 ) confirmed the structure and phase purity of the obtained samples. The XRD was also performed for the as-grown crystals. The pattern of as-grown crystal only shows the diffraction peaks of lattice plans of [012] direction, suggests that the crystal is in a high quality crystalline state, and its growth mechanism might be layer by layer growth along the [012] direction. After analyzing the powder diffraction pattern, we obtain that the DMMnF crystal is belong to trigonal system, space group is R3-CH, and the lattice constant is a = 8. The infrared spectroscopy (IR) obtained at room temperature is shown in Figure 4 . The observed frequencies (in cm -1 ) of these vibrational spectra, that are in good agreement with data of the literature including suggested assignments that were mostly based on those sources. Compared with standard cards, we obviously find that 3200 cm 
Conclusions
In this work, metal-organic frameworks Mn(HCOO)3[(CH3)2NH2](DMMnF) crystals are prepared by hydrothermal growth technique. We discuss and analyze the influence of temperature and cooling time on the crystal morphology. The pattern of as-grown crystal only shows the diffraction peaks of lattice plans of [012] direction, suggests that the crystal is in a high quality crystalline state, and its growth mechanism might be layer by layer growth along the [012] direction. After analyzing the powder diffraction pattern, we obtain that the DMMnF crystal is belong to trigonal system, space group is R3-CH, and the lattice constant is a = 8.3330 (17) Å, c = 22.947 (11) Å,γ = 120°,V = 1379.09 (10) Å3, Z = 6. IR spectra deduce that organic functional groups of DMMnF are dimethylamino and formate.
